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ABSTRACT 

An notation system 'for the representation of 
interacting plans of action is presented in this paper and applied in 
the. analysis of a portion of "Hansel and Gretel." The, notation system 
explicates interactions among plans: hov cooperation takes place, hov 
conflicts arise and are resolved, hov teliefs about plans determine 
actions, and hov >^dif f ering belief s and intentions make a story* A 
major goal is to represent the plot structure of stories about , 
characters vho interact* Much of the complexity of such stories 
arises because the story is about a conflict between the goals of tvo 
characters* A .pe^rson in conflict vith another may try to conceal a 
conflict or to deceive the other into acting in a particular vay* A 
character may thus construct a pi all that is intended to be believed 
by the other but th^it is not actually carried out*. Such a "virtual 
plan" plays a central role in "Hansel and Gretel.*^ Deception aind 
differing beliefs of this kind are, a common f€a1:ur»e of stcries in 
vl\ich characters interact. (Author/AA) 
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I 

Abstract 

* V " 

The paper presents a notation system for the representation 

of interacting plans and applies it in the analysis of a small 

portion of "Hansel ^ and Gretel". Ihe essential pr^jajem for the 

notation system ^can be stated^ as fx)llows: .How do we represent 

the plans that determine behavior in a way that explicates 

^- Interactlys among -plaijsZ. "As the examples illustrate, th 

problem is not just to. show how actions can be ocg^pnized into 

plans, but also 'to show how cooperation takes place, how 

conflicts arise and are resolved, how beliefs about plans 

» 

determine ^tions, and how differing beliefs and intentions make 
a story. 'Ihe system incorporates . ideas from work on simple, or 
non-interacting plans,, but the focus is on plans in a social ^ 
context. ' ^ - 

A major goal is to represent the plot structure of stories 
about characters- who interact. Much of the complexity of such 
stories arises because the story is about a conflict between the; 
goals of two characters . A person in conflict with another'.' may 
try to conceal the conflict^or deceive the other into acting in a 
way ^ that serves his ^or her .own interest: the Q^pense of the' 
other. A character may thus construct a plan that is intended to 
be believed by the other, but is not actually carrie^d -out. The 
plan cbnstitutes the char acter ' s cover" . Such a virtual platf ^ 
^ plays a central role ^n "Hansel and Gretel". * Deception and 
differing beliefs of this kind are a common feature of stories in / 

/ ' • / , , : . ^ 

which /Characters interact. • . 
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Close to a large forest ihere lived a woodcutter 
with his wife and his two children. The boy was called 
Hansel and the girl Gretel. They were always very poop 
and ' had very little to live on. And at one time when 
there was famine -in the land; he could no longer 
procure daily bread. , 

. Ihe Brothers ^Gr imm 
1 ' ' . 

1. Overview 

An important aspect of a narrative text is that it relates 
actions connected through goals, effects and enabling conSitioqs. 
The statement "We understand ' actions in terms oi goals" has 
become a truism; actions simply are the way goals are attained. 
Itiis is true for the realms of conversation, stories, or human 
activity in general^ and there has been extensive ^ work to show 
just how goals and actions relate. But an important" impl ication 
of goal-based understanding of actions is often overlooked. If 
we can interpret an action in terms of goals, then so can others . 
who may be affected by that action,. They may then act, not just 
in terms of their goals, but in terms of their understandings of 
the actor's goals. This means that when two or more people 
inter-act, their plans can reach a level of complexity that is 
difficult to foresee from consideration of single actor plans. 

The distinction between simple plans and interacting plans^ 
earn be seen^ in the fairy tale, "Hansel arid Greteiy (Grimm, 
1945) . • Hansel and Gretel are the children of a woodcutter and 
his wife, who is'thei'r stepmother. The family is poor, so poc^ 
that the .stepmother- is able to convince the kind, but 
weak-willed father that* they should take the children into the 
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woods and abandon them. Hansel overhears their plan to do so and' 

, attempts to foil it by dropping pebbles along the trail.., when 

the parents have. left them, Hansel and Gretel are able to return 

home by following the pebbles in the ; moonlight. The parents 

welcome ^ihem back home, but soon thereafter a similar episode 

occur^. Xhis time, however, the door is locked when Hansel* 

attempts to go out to gather^ pebbles . He resorts to an alternate 

plan of dropping bread crumbs. Unfortunately, birds^eat the 

crumbs and Hansel and Gretel are lost in the woods. From there, 

they go on to find the wicked witch and the house "made of bread 

and roofed with cake". Eventually, they manage to kill the witch 

and return home to their father. There, they find that their 

cruel stepmother has mysteriously died in the interim. 

An analysis of the first episode ^would^show that Hansel, has 

a goal — to be able to return home after "being tajcen 'into the 

woods. To reach that goal he drops pebbles along the trail so 

that he and Gretel can retrace their steps. We could understand 

what Hansel does in terms a plan in which dropping pebbles is an 

action appropriate to the goal. The plan 'would show how the 

actions of dropping pebbles and following the trail fit together, 

and how they pi;oduce desired outcomes for Hetnsel and Gretel.* 

But such a plan would be incomplete. Hansel and Gretel are 

♦ 

being'" taken into the woods deliberately by the ils parents . Hansel 
knows that he should drop pebbles because he' knd Gretel have 
overheard their parents, plotting against them. Thus, the 
children's plan is a response to their conception of their 
patent?' plan. Hansel and Gretel are not just "returning home" 

- 3 - • " ■ 
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but are "counfer iri^" the plan they perceive their parents to 

have. It would have been of little u$e for Hansel to drop 

pebbles/on a familiar trailj and, if his .parents were planning to 

kill the'phildren outrigtjt, some other response would have been 

more effective. His action becomes meaningful only with respect 

ii ^ ^ 

jco his perception of the ^structure of his parents' plan. What we 

soon find is that each of the cfharacters in the fairy tale is 

acting in a reality determined by his or her perceptions of th6 

others' plans. They continually evaluate *what the others are 

doing and react accordingly. Such behavior , characterized by 

interacting plans , is fundamentally different from that found for 

one person plans. 

One of our goals * is . tp be able to represent the plot 

structure of stories about characters who- interact. Much of the 

complexity of such stories arises because the story is about a 

conflict between the ' goals of two characters. A person in 

conflict with anot^ier may try to conceal the conflict or deceive 

the other int^o ^ acting in a way that serves his or her own 

interest at the expense of the other. A character may thus 

construct a p^lan that is inte-nded to be believed by the other, 

but is not actua-lly carried out. The plan constitutes the 

character's "cover". As we shall see, , .such a virtual^ plan plays 

a central role in "Hansel and Gretel". The parents attempt to 

deceive the childi:,en into thinking that they are going on an 

J 

ordinary wood fetching expedition, in order to conceal thfe^ir real 
.intent, wliiich is to ab&ndon the childrea. Deception and 

differ ing /beliefs of this kind are a common feature of stories 'in 

;/ ' 

which characters interact. 
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The paper - organized as foll9<^fs^ ^ Section 2 j)resents a 

system fo^r the rep^,es,entation of int/racting plans., "it is ' a 

notatipnal system; t>ut , also a r^ord of the generalizations we 

> 

have disco^.ered in applying the Representation to stories. Sesame 
* Street mupp'et ski tg^^aind tentatively / to natural conversations.' 

Section 3 contains an ^ana/ysis of the first part of "Hansel au6 

/ ** '. • " ' 

Gretel"*. Through this/ analysis we illustrate a number / 
^ - /j . . , /' 

phenomena "that appear/to have a generality. that goes well beyond 

this particular stor;^, e.g., achieving multiple qobIs ^ / iotial 

episodes, modify/ng scripts^ and virtual plans. In Seofelon 4 we^ 

discuss some of/the liniitations of tbe system. In Sedcion 5 we 

identify eiq^it types of complexities that mig^ account for 

difficulties in understanding" interacting pla^. These . are 

di&cussed in terms of their impl icatl<?ns f^r the development 

reading skills and for education. Section e/is the conclusion! 




2. The Representatibry, of Int^eracting Vlao^ 

2. 1 The Pifoblem 

Most formal work on plans /has been in artificial domains 
whete the goal has been to produce or re<:ognize a single a'cto.r 
plan. In such domains^, the problem of independent actors with 
conflicting goals has no^ ^isen. ' Far us, the essential problem 
can 'Be' stated as,.foM.ows: How do we represent the plans that 
determine behavior in/a way that explicates . interactions among 
plans? As the examples to follow illustrate,* the problem is not 
just to show how/actions can be organized into plans. We need to 
do that, but^e also need to show how ' cooper at ioa- takes place, 

' ' ■ -Hi . 
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how conflicts arise 'knfl are resplyed/ &ad ^how beliefs about plans 

vdetermine actions/ and how differing beliefs aod intentions make 
♦ : ^ * 

a story* . ^ , , 

We should gmphasi^ei that although our^work builds on ideas 
developed in "work on planning algor ithn|s ^MSacerdoti , 1975; 
Sussman, 1975;, Tate , 1975) and' on 'the use of^'plans-in producin^g 
appropriate actions (Cohen, Perrault & Cohen, 1977) we are 

not 'proposing a new planning algor ithm , (but see Sections 3.4 ~ 
3.7 and '4,4). Similarly, though plan recognition (Schmidt, 
Sridharan, & Goodson, 1978), is a necessary part of the process 
of engaging- in intexactihg plans, we are not discussing plan 
recognition per se (but see Sections 3.p and S) . Finally, oUr 
principal concern is not wit;h knowing hov a^ plan facilitates 
^understanding of the actions of others (Bruce, 1975, 1977; 
Schank & Abelsort, 1977)-, though, again, this is an important 
theme . , , ^ ' 

We hope, instead,' to illuminate a range of phenomena 
through' a notation system 'that makes, possible explicit 
representation of interacting' plans. The system, which is 
presented in the remainder of Section 2, incorporates ideas from 

» 4 

work on simple, or non-interacting plan's, but the focus is on 
plans in a social context. ^ - . 

2 .2' Belief Spaces ' « ' 

The representation of interacting pians^ requires the use of 
a set of symbols within a space which represents one character's^ 
model of the interactive situation. The plans that are 
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represente<J are' those of the .target character ^those that the » 
target character believes that the other olr^ractec is carrying. 



out or, intending to carry' out^.. Two separate modelE^are *required 




for re'presenti'ng the separate, .points 'of v^^K'^|F^the~ ■ two 

characters. - Figure 1 shows three berief spa^ce's, -whiph indicate N 
that- A's belief about B*s 'belief "6phs not in^atch B^s actual 
belief, thbugh it does match A's actual belief. ^"^^ . 



A BELIEVES 



B BELIEVES 




Fi|gure 1, Belief spaces 



within one ch'aracter's model of the situation there may 'be ^ 
mutual- belief space . Any fact fall i'ng. - within this' space is 
to-elieved by',, the target character to be shared with the other 
character. That is» character A (whose space it is)' believes B 
believes A-{>eiieveS B b^lifeves (etc.) the 'fact. -The use of -a 
mutual -iDel^ef space within the charactel'l model of the -.situation 
is_ intended t;o'avoid the infinite regression of A's vieW of B's 
view of A's -view (etc.)" of the -sjltuation. We will dis'cuss nrutual- 



belief spaces ^: 

V ■ , ■■ ■ 



in mWi 



e formal terms in tiie section on separate 
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/ractiii 



! ^&litie'^|_^ Figure ' 2 shows a mutual* belief space from ^'s point 



of view. 



i 



A BELIEVES 



A 8EUEVES MUTUAL-BELIEr(A.B) 








> Ny' 






( X ) 


( ^ ) , 











Fj^gure 2. A mutual belief space from A's poiht of view 

mutual belief space is ttsually, used in representing some 
cooperative interactive .epiteode between two characters> In the* 
representation of^ story that consists of a cooperative episode 
(where there- ^are no conflicting intentions) both characters' 
models af the>^situatibn can .be represented entirely within a 
mutual belief space. Whe^re -conflicting goals and deception are 
involved, part, of at least one cha-racterVs model of the 
situation will, fall outside of the mutual belief space.' On the 
two dimensional space of a page we are restricted to represent/ijig 
the interactions between only two characters. We use the lef t\ to 
right dimension to separate the .actions of the- characters'^ and the 



top to bottom dimension to represent . the temporal sequence of the 
actions. Further details of ' how the. character's plans (which 
include a representation of the other character's plans) can be 

«r 

8 - . ' 
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arranged' on a .two dimensional^ page will be illustrated in the 
subsequent analysis of "Hansel and Gre^tel";* 

2.3 Basic fiodes of . the Representation System 

TheyQescr iption of interacting plans ultimately rests upon 
tw^^vagic types of entities, states ^nd acts^ Each of these can 
b6 either simple or complex { internally^ Structured) • , Tags are 
used_ to. mark the temporal, or' the real-hypbthetical statas of 
the nodes, and there can be various relations ^ l?i&tweeh nodes. 

It should be emphasized that acts and states, are mental 
entities*/ tfigt is, t'he^ are the target <^aracter*s conception of 
aspects' of his or her environment. The requirement that acts, and* 
states be mental entities and not absolute objectj^v^ entities 
lays the foundation for different levels of characterization. 
People respond to their conception of, another's actions. 
Mismatched conceptions may lead to conflicts or may be the "/result 
of 'deception. 

While simple states and acts are represented as primitive we 
are not assuming that they would be primitive for an actor 



rather we are choosinV a convenient level of representation. It 
seems highly. unlikely\ that there could be any set .of ^rimitiv^" 
acts or states that woul^ be universal across cultures, ages^ or 
situations. Instead, ^e \an talk of particular characterizations 
that could be appropriately used in a given context.- 



2«3«1 States 




•| . ^.3.1.1 Simple States 
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Figure 3. 'a simple state; 



A state is a-]6artial char acter izati6n -of art object ih terms 
of attributes and. values for.t-bose attribyte^. m the .formalism, 
the indicaUon of a- state -is actually an indication that "someone 
.believes, that the state .exists. . , 

, There is a need, far relations between ''the characters and 
states. VThe fact.vof a -given relation between a person and a 
state will itself b^ ^ state that we call a "modal state", or 
more speciTf ically / ai "intentional", or "belief" state. 



2^3.1.2 Bel ieves 



A 



■'■i 




Figure ,4. A belief state 



\ 



The f irst , ' class \>f .modal states is used^" to' represent 
belief sbates of a, characteV.' , As ' long as we view . the 
interactive situation fro.m one' Character 's point of view we need 
not indicate explicitly thatj ^(lat character believes each 
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Specific state, but simply that the representation * is of that 

character's belief .system* However, when we need to consider two 

points of ytew simultaneously, dr more ' importantly, when we need 

to show t*ie details pf one . char acter ' response to their beliefs 

about another's actions, it will be useful to indicate beliefs 

explicitly* 'In general^ any .state repr-esented is in fact >a- 

\ ' ' ^ . " - ^ - 

belief state, and cronsideratiohs of' clarity in presentation 

determine -whether the^ Believes relation is shown explicitly* 

Ordinarily nodes will .be enclos^^d^/ithin a belief space (q?^.). 

IntendAchieve . 




. . Figuize 5. An IntendAchieve >4tate 

I 

A. second kind of^^modal .state is the^ state of an actor wfien 
he or ?he intends to bring about a stat!e of affairs that is 'not 
presently in existence. The state to be achieved may itself be a 
modal state. For example, one character may intend to create an 
intention or a belief in* another character.* 



i 



2.3.1.4 , IntendMaiatain 




Lgure 6. An IntendMaintain State 
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This \:J^ii^d class of modal states differs^ from, an " Achieve 

intention in that the object state is already in ,e'xistence^nd 

/ 

the actor's goal is to maintain its exist^r^ce. While, an Achieve 

intention is satisfied as soon as the object state comes into 

existence, a Maintain intention is not' satisfied until the time 

period during . which the state was supposed io be maintaineS is 

over. A Maintain intention may act as a critic (Sacerdoti, 

1975) in modifying plans as they are being formed so as. to 

eliminate, inttodji^ce, or modify acts in order, to avoid states in 

conflict with the^'state specified. ' 

^ ■» • ' 

^* ' ' ^ * , •> • 

2.3*1.5 Social Episodes , , 




A'» ROLE 



B's ROUE 



Figure 7. A social episode 

A social episode i-s a state of" mutual belief which is 
created in the process of ^ initiating an ordinary cooperative 
course of action. * *^he episode is labelled in the state nod^ at 
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/ \ • ■ " ' ' ^ * • 

the ^qp. In- the space are included the* intentions and actions 
which '^Yiconstitute the roles of the two characters. (The roles of 



■ V. 



the twp^'characters are (;Jif f erentiated by a ^flashed iine dividing 
the belief ^pace) • By a character's role is meant the actions 
that the^particular cha^cter (say', A) expects to perform, and 
which A believes that th& other character expects A to perforjn. 
Role also includes the ir^entions that the other character co^:^ 
reasonably^ infer from the character 's actions, 'given the 
assAimption that the,y are cooperating. When it is characl:£r A's 
model of the interactive situation .that is being' represented, 
charac^;' B's'' ' intentions are, of course, inferred, while 
character A's own intentions are known directly. Simple states, 
unlike modal states,. may appear on either 'side of the role line. 

. .%■ ■' . 



2.3.2 Acts 



An 



act is somethii^g an actor ^<ao4s or can do, |t is enabled 
by certain states, and in turn produces or causes ^ther states to 
occur: Acts are always related (at /east indirectly 



intentional^states which specify the goajl of the act. 

• _. 

X ' 




2* 3.2.1 Simple Acts 




. 'Figure '8. A simple act 
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. ^ • PorTa Simple act., as for a Simple state, no- attjejopfe-^s^s 

"made' to specify art internal structure.. Representing an act as 

simple, /however , is not' intended as a claim that it has-^^ no 

internal str;,ucture but only that the internal structure is 'not 

relevant to the representation of interacting pi'ins. 

• * ' * ' . *f' ' ^ * 

. 2.2.2.2 Complex Acts ^ . '^ ^ 

• * h complex' act is a nameable collection of other acts.^ The 
various kinds of complex acts'and alternative formats for their 
representation will be presented below, in the section on 
configurations, * , . * . 

2^3>3 Temporal Tags on the Nodes ' , 

The modes (states and acts) can ^ be marked for their 
temporal status. Any representation of an interaoting |)lan '^is 
consideref3 to be capturing a moment in time and indicates what 
has already occurred (or. had been in.tended or believed), what is 
currently being done or intended and what is expected to be done 
or to be the ca^e in the future. Although a single 
representation .shows very little ^f the process of planning or 
the execution of a plan, the tags permit some indication of. 
the temporal sequence of the unfolding interaction. 

2.?.3.1 Past 



OR 

Figure 9.;^as\: states 

26. • 
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. states that existed (but no longer » exis.t) and acts that >took 

place in the past are indicated by the "P" tag. Alternatively a 

"t"- with a subscript can , be used to' place the event at some 

particular time in' relation to the other events, where t'here are' 

sevetal single representations indicating a temporal unfolding of 

an interactive plan, the subscripts may appear first pn a futdt^ 

act orvstate, therT on a current one and so on. 
. «»» ♦ ^ 

2. 3.3.2 Current- 




OR 




Figijre 10^., Current states' 



States or acts that are currentr^ b^ing performed are 

indicated by the tag "C". Note that an intentional state may be 

current while the act that would iresult from the intention may b^ 
indicated a^ future. 



2.3.3.3 Future 




OR 




, Figure 11. Future states 

Future states and acts are ind^icated by the "F" tag, or -'by: 
t" with a subscript. '.. . . • 
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2>3>4 Status Indicators forN:he Nodes ' * 

' ^^^^ . / ' ^ i 

2* 3>4', 1 ' Real ' ' ' , 

Real states' and aqts are tho&e^^^^jlu^ 
will actuaVly occur, are actually occurring, or have occi^rred/ 
They afe in'dicated by sol id -lines • 

2.3.4.2 Virtual . ' . 

••-^ I 1 

I i j 

, I r ! ,/ 

Figure 12. Virtual? states and acts. 

Virtual states, and' acts are indicated by dashed lines. 
These elements are intended by character A to be believed by B to 
actually occur (will occur, have occurred, or are occurring), but 
A does not believe them. Whenever a social episode contains 
virtual elements J from A's point of view), the episode can be 
considered as [a virtual plan of A. 

2. 3> . 4> 3 Hypothetical " ^ . ' 




Figure"^ ti3. Hypothetical states 

A hypo.thetical state (indicated by a dotted line) is one 
that a-n actor can predict would be- the result of a future action 
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or state of affairs ' but which he or she plans to avoid by 
modifying the future action or doing some other action, to counter 
the action's expected effect. Hypothetical states show an aspect 
ol the actor's planning (rather- than the final plan) in that they 
indicate how various plans may b6 cobrdinated, 

2>4 Relations Among the Elements 

, Relations are the links between states and acts of, the 
interacting plans. They fall into four classes: Planning 

relations, which >^ndicate how the intended goal is to be 

— ♦ 

accomplished; Outcome relations, which indicate what states 

result from acts or other states; Precondition relations, which 

indicate what is needed for an act to be pef formed; and Markers, 

which are a representational convenience. Finally there, are 

modifications to outcomes and markers ^hich are required when a 

* • 

state is tagged as' hypothetical.. The existence* of .a relation 

says only that the actor believes that such a relation exists, 

^ ■ \. • . ' - ' 

hot th*at it exists in^^ any absolute ^ense . 

■ . • -I 

2.4.1 Planning Relations 

Planning relations provide links from general intentions (or 

higher level acts) to the m^or.e specitic actions (or intentions) 

— w 
that lead toward actualizing ^he goal: 



2.4.1. 1 ByMeansOf 
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1 By Means of 


a . 





Figure 14. The intention is^chieved ByMeans of the act. 

The intentional state leads to doing an act. That is^ the 
actor uses a particular act to achieve (or maintain) the goal 
state specified in the intentional state. 

2-. A. 1. 2 Specifies - - ' e 

^ ^ ^ 



Specifies 





Figure 15. One intention Specifies another. 

^ Achieving State Y is a more specific way of achieving .or, 
maintaining State X. That is, , in ^the particular context, 
achieving or maintaining State Y would count as achieving or 
maintaining State X. ^ State X is usually a more general 
characterization of state Y (cf. Produces). ' • 
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2.4.2^ Precondition Relations 



These relations link an act to the states which make the act 
possible or feasonable. " ' ■ 

2:4.2.1 Enables 




Figure 16. The state Enables the act 

This relation indicates that the state is necessary or 
required for performing the act. Whenever an enabling state is 
Indicated, it must be satisfied before the act can be performed; 

2.4.2.2 Sup ports • ' . , 




, Figure 17. The state Supports the doing of the act. 

y « 

Here the states ''is not a necessary precondit'in for doing the 

act, but is a ^belief' \;that makes doing the , act reasonable or 

•appropriate. - • ' 

. - 19 - r^^ 
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2>4,3 outcome Relations 



. - These relations indicate causal , ^links J:jetween - acts and 
states or between two states. The causal mechanisms t St are 
indicated by these relation^' are not explained in the intera^ive' 
plans representations but it is assumed that -.the actors ,-beHeve 
them to exist. 



2.4. 3.1 HasEffect 




-Figure 18. The states is ah intej/ded effect of. the act- 

This relation links an a^ to, the state' which is its 
intended consequence.' - 



2.4.3.2 HasSideEffect 




Figur,e 19.. The state is a side effect of the act 
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' ■'. ^' •■ ^-^ ^ ' ' • / 

A side effect is a state p'dlduced by an aQt that is Tteither 

a goal sta-te nor a precondition" of another .intended act, ^ It is 

menbioned only when unexpected or whea^ it prp^^es a .conflict 



with ant>ther state; » 
• » I 

' 2.A.9r.3 Produces 




Figure"" 20\. Onq^ta.te Produces another . - : 

©ne state may be the \ cause of an6ther without ' the 
intervention of an actor. The actor, however, may cause a ^state 
on the basis $f his or hei\ belief that anoth^^r state would be 
pr<>^uced, (Tbvi^s an intention to achieve a goal state may 
Specify another intent ion Aa^cause the state which will Produce 
the -original .goal state) . ' ^ 

I't is important to point out that the relations ^ Specifies ^ 
Produces, ^and Support^ are intended to summarize , rather than to 

V 

explain what are often comple^x' relationships . ^ Tha,t is,"^''we do not 
say how a specif ic int.ent ion .is selected in a particular problem 
solving environment not hoy a collection of states produces 
another state, nor how a state makes an, act reasonabfe. These* 
are important/ and of course, difficult questions, but they are 
not at the core of , the issue ne are concerned .wi-th ^.here , the 



in^rconqections am^ng the plans of diffei^gnj; actors. 
' ^> , * ' ■ - 21 



2*4.4 ^Markers 
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Markers indicate relations that could be inferred from the 
configurations of nodes and relatitpns. They <3o not add new 
in^oTrtation but are used as a representation convenience . • • 

2:4.4.1 vconfllcts ^ . ' 




Conflicts 





Figure 21, The two states are in conflict 

"Conflict" is a symmetric relation tbat can ho]4;^^^^tween 
simple or modal states^. Conflict often occurs between a 
hypothetical state and an intentional state or between belief 
states of two .characters or between intentional states of two 
"Characters. Note thaf within the repre'sentation . of one 
character's view of the interactive situation t-wo current simple 
states kre not likely to be in conflict. 



2. 4.4.2 Satisfi es 




Figure 2?. The state Satisfies the intention 
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^ When a^t'ate occurs which is the object of an Achieve , 
intention, ^ then -the satisfaction, of the object state can be 
indicated. For IjitendMaintain states, the object state must nQt 
on^y occur but it must endure for the time period indicated by 
the intention. " ^ - . ' * 



2^4 • 4* 3 Counters 
J 



I • 




Figure 23, The act' Counters the state 

This relation indicates th,at the act was done in order^ to 
eliminate (or preempt the occurrence of) some state. 



2.4.4.4 Same As 



Somt OS 










a 



figure 24. The intentional states^ are identical 

4 

This marker, like the one that follows, is used to indicate 
.the relation between intentional states^in a •virtual plan and 
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those in a* character 's real plan. • It alv/ays connects identical 
ipterftions. that lead to IdenticaA^ acts . . * 



2.4:4.5 ' Pir 



Fills Slot 








\ kkonsof 






a 










a* 





Figure .25. One i^ention (in'a real plan) fills a position 
^ , in a virtual plan^ 

s 

, ' This^marKer connects a specific intention in a' real plan 
with a more, .general intention in a victual plan. The specific 
intention fills a ,slot in the virtual plan ^hich had not been 
specified. >' ' 

'2.4.5 Hypot hetica l Modificat ions * 

Whenever^. ' a ""hypothetical state ^ is b.eing considered in 
planning an actioji sequence, certain pf the relations also become 
hypothB^cal This* is ^indicated by adding "would" to the name of 
the relation. - This modification applies to Outcomes and some' of 
thfe Markers. * I'hus" the following relations are generated: 

WouldHaveEf f ect • * - " . , 

WouldHaveSideEf feet . ^ 

« ■* * 

WouldProduce 

#• » ^ 

"WouldConf lifct 
.WouldSatisfy 

WouldCount^r • ^ • 



J 



■ 1 
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•/ , 

2> 5 Cc^ mon. Con f igur at ioris ' , 

^ ^ ' -J 

The heart of obr interacting plans analysis ] ies in what we 

call "conrigurations" • ' iThese ace .structures built out of the 

nodes /and relations defined in the previous section. Each 

configuration is a generalizat ioa taken f rom /.analyses done on 

sodial interactions, in conversations or stories. The complex of 

nodes and relations defined* in a configuration, rather than ^ just* 

the specific elements (e.g., HasEffect) , expresses some assertion 

.about the form of social interaction. In this section we present 

a few • of ' the most important' conf igurat ions , each of which has 

at least one instantiation in the analysis of "Hansel and Gretel" 

that is to follows 

\ 

2.5.1 Satisfaction of Intentions 



J ByM9Qntof 






a 







sEf/tef 



Figure 26. Satisfaction of intentions 



Figure 26 sh9ws a simple conf igurat iort , the satisfaction of 
intentio.rrs . An -Achieve ^intention has specified .another Achieve 
antejition which i§/carried out by means of an act. The effect of 
the act satisfies the second Achieve intention, and produces a 
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state that satisfies the first. Note ^ that a Maintain intention" 
is satisfied pnly by 'the conjunction o£ the act and the end of 

4 

the time specified (often implicitly) for the Maintain intention. 
2.5.2 \Request 




Q'« ROLE 






^ A 






a 









Figyre 27. The "requekf' configuration* 



y One ^ frequently encountered configuration is the "request", 

21. 



as shown in Figure 



It occurs when a person attempts to 



^ ■* achieve a goal by engaging another, and thus represents one of 
the sampler cases of interaction among plans. In the figure, 
'person P. has the intention to achieve X., instead of^ acting 
directly to bring about X; P^^forms a ne w ^int^n t ion , to achieve 
the state of O-'s .having the intention bo achieve X. .J'his new 
jintention is achieved by means of a speech act, which has the^ 

' - 26 - 
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- * 

effect of a new intention for Q* (to achieve X). Note th^t we 

• ' ' ! , 

have deliberately left out any represejntat ion of the usual 

I 

preconditions and outcomes of the request (see Searle, '1969; 

Bruce^ 1975). We assume that these ' opera te on thef beliefs shown 

in the figure, but a<^ concerned here wi'th the transfer of 

intentions an<^ the reS'Urting plans. 

It should also be pointed out that the figure summarizes a 

dynamic event, that the intentions, acts and states do not 

necessarily exist contemporaneously. * For example, the doing of 

the act 'that effects X brings X into existence (as a belief) but 

also eliminates t;he original intention to achieve X. The reader 

should see Cohen (1978) for a formalism in which this process 

« 

might be represented. 

2.5.3 Resolution of Conflict 














a 


V Wou/tf 

\ H0¥9 

• \ Sid 9 




\eff9Ct 



Coufit9rt 



Would Coftfhct ^ 



•X 




Figure 28. Resolution of a conflict - I 



C 



2^3 
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.Figure 29. Resolution of a conflict - ll , 

Another conunon configuration is " the "resolution of 
conflict", as shown in Figur-es 28 and 29. This occurs in various 
forms, ' Buf. typically originates as in Figure 28, when a 
hypothetical side effect of am act conflicts with sofae Maintain 
intention. The Maintain intention i's in a sense awakened the 
hypothetical ^state and induced to specify an Achieve intention 
(Figure 29). The Achieve intention generates an act that 
counters the hypothetical state. 

Tfie -resolution of conf 1 icts . can iiccyr within simple plans 
(as in the two previous figures), but also plays an important 
role in interacting plans. Fdr example, one way to resolve a 
conflict is to transfer tfie burden of responsibility, e.g.„ to 
us'e. a request to, create, in another a Maintain intention that will 
be awakened by the same hypothetical state. This strategy, when 
succe3«^:jn , will result inf the other having- to resolve the 
conflict ^t a later time. Examples of this occur at sevepal 
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points m "Hansel and Gre-tel*' -{see- the^ section on "Achieving 

multiple goals^*) • • , ^* n 

2 ,5,4 .In itiation of_a Soc ial Episode 




Figure 30. Initiation of a social episode 

Another important configuration is the initiation of a 
social episode, as shown in Figure 30. , Often, to achieve certain 

goals one must engage others in an activity. The activity can be 

« ' *^ * » 

said to commence 'wh^n the two <or more) participants each / have > 

' the intention to maintain the activity. We say then that the 

activity is a social episode. Typically, an episode is initiated^ 

^ me.aas of a speech act, e,g., "Let's do-...". ^ When successful,^ 

Ihe initiation produced, a Mai'^itain intention in the s^ccmd 

participant. This, plus the Maintain intention of the. first 

par tiicipant , produces the episode as a state.. The ex is tehee of 

the episode implies a new belief space, namely, a'^set of beliefs 

shared between the participants. One of these beliefs is that 
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the initiation act is-.^precisely that: an act .to* create the belief 



s{)ace in, which it resides. 



2,5,5; Complex Act Configurations' - 

The complex act representation is used when- the effects of 
^> • ^ • ' . ' 

the "lower ^J.evel" acts in combijnation produce the effect of the 
complex act. . Ihe^ representation of an act as "complex", with its 
decomposition into "simple"-'acts /' indicates that the effects (or 
preconditions or other aspects) of the component acts a.re 
relevant to representing iriteractjing plans. Note that' complex 
acts can be contained within complex acts (see the parent's plan 
in Figure 44) . The acts within a complex act can be relate<3 in» 
many possible ways^ three of which we identify here, 

2.5.5,1 Independent Sub-^cts 



L By M%onsof 











r 





Figure: 31. Independent sub-acts in a complex act 
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In "setting a table" (ALPHA) , one could set glasses (BETA) 

> * • 

be-fore or after setting plates (GAMMA). 
2.5.5.2 Ena bljjTgjSjUib-Act£ • 





^ ^ a , 






vjf Y ly ■ 






. By 




V ^ 




f Y J 




















V 


1 • 


r 















Figure 32. Enabling sub-acts in a complex act 




In "starting a fire" (ALPHA), one ^^i^i^ds to gather 
combustible materials together (BETA) before lighting them 

(GAMMA). The act of "gathering" has an effect (HasEffect) 

the state of "materials toge'Cher" (Y) which makes possible 
(Enables) the act of "lighting". .Not' ali HasEffect --Enables 
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« 'chains need to be characterized as-complex acts (e.g., Hansel's 



pebble g^athering as shown in Figure. 35) • 
2>5>5.>3 patching Sub-Acts 



^-1 




Count9n 



' Figure 33, Patching sub-^cts in a complex act 

In "writing a letter" (AI^PHA) , the act of "getting out a 
writing implement" (BETA)' has an effect which may need t;o be 
countered after the vfriting is done, by another aqt, "putting 
away the writing implement" (GAMMA). 
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a 












r 





Figure 34. The ByDoirtg abbreviation 



This relation p^rovides for abbreviating complisx acts. 
While the' complex act rep'resentat ion shows the intentional states 
which lead to doing the lower level acts, the ByDoing cjilation^^ 
allow^ for a direct link between the higher lev^el act and the 
lower level acts. Whenever this relation is used; it can be 
assumed to be expandable into one of the three types of complex 
act representations. 



, 3. An Interacting Pl ^ns Anal ysis of Hansel and Gretel 

3.1 A G ui de to the Analysis " • - 

The examples to follow are all takfen from "Hansel and 
Gretel". We are using art English translation^' one of the older 
variety tha-t has not been shortened or altered in major waygj. 
The full text of the section of the story we are analyzing 
appears in the Appendix. 

'In this paper we will consider only a small part of the 
story: the first attempt, of the parents to get rid of the 
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phildren. In fact/ we will focus on one^^aspect of the epieode 
— the interact'ions between the plan of the ^parents to abandon 

the children and^ the plan of the children to blpck their parent's 

f> - * 

plan. The inter ac^t ions occyr in the context of a virtual plan, 

the plan that the parents use to make^^the children Belle've that 

nothing uausual is about to happen when they* go, into the ^ woods, 

Th^ parents do" not intend to carry " out this*' virtaal plan, yet 

they want the children- to treat it as the real plan. In addition 

to its importance "in thi-s story, the virtual plan serves as a 

model for normal interactive ^ episodes since^/its effectiveness 

depends upon its mimicking of real plans. /' \ 

There are several restrictions we have been forced to place 

on the analysis. These are discussed in "a later section, bu'fc 

one needs to be mentioned hete. Though there are four characters 

in the episode: the father, the stepmother. Hansel and Gr^tei; we 

will ^describe the episode as if there were only two: the parents 

and the children. In describing the xhildren'-s real plan,' 

however, we y/ill attf ibute ^ it to Hansel,, since^he tal^es . pr imary 

responsiMlity tox formulating- it and carrying it out. 

For details pf notation the, reader should consult the 

•» * - ^ ' , 

"•ectiqn on the notation system. Some general points are bhe 

' . ' *♦ ' 

following: In each diagram time is indicated^by position on the 

page. Generally speaking, earlier states and acts appear near 

the top of the page, so that the episode can be "read"^ from the 

tofT pf the diagram to the bottojn. The parents' 'intentions and 

actions" are always on the leftside of the' page, with higher 

level intentions farther to the -left. The children' s intentions 
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and ^actions ares^ always on the right side, with higher leve^ 
intent^fls farther to the righ^. 



2.2 Achieving -a goal with a Sequence of actions 



When the old people had gone to sleep, he got up, 
put on - his little coat, opened -the. door, and Slipped 
out\ The moon, was shining brightly and the white 
pebbles round the house shone like newly minted coins. 
Hansel stooped down and put ""as * many ^intp his pockets as 
,they would hold., 

Then he went .back to CJretel and said, "Take 
cpmfort, little sister, go to'sleep. God won't, 

forsake us." And then he went to bed again. 

^ • , *** " * ' ^ * - " 

, ThJo^tbey all star ted-.f or, the forest. 

When they had gone a little way. Hansel stopped 
and looked .back at the cottag:e, and he did the same 
thing again and again /. . . He h^d been dropping 'a 
pebble on the grou^ eaich time he stopped.* • 

*** 

# 

When the full moon rose, ^ Hansel took his litjtle 
sister's hand and .they walked- on, guided by the 
pebbles, which, glittered like newly coined money. They 
walked' the whole night, and at daybreak they*found 
themselves back at their father's cottage. 

We can begin our description of the first episode of Hansel 
and, Gretel with a relatively , simple configuration. Figure 35 
"^reptesents -a simple plan for' finding one's way out of a forest. 
I't. is part of Hanael 's -plan' for surviving his parents' attempts 
to be rid of the children. 

Acts^ are,,reprasented in^the figure by square nodes. They 
are connected to states (oval nodes) by various re*lations,' 
indicated by the labels on the arrows. For example, the, act, 
"Hansel gathers pebbles", has the. effect (HasEffect) of the 



Bruce and Newman^Interacting .Plans 



Figure 35* Part of Hansel's plan for getting Out of the forest 



HANSEL 
GATHERS 
PEBBLES 
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state, "Hansel has pebbles". .Modal states, indicated by the 
embedded, ovals, contain some mental att itude , ^e .g . , an intention'^, 
and a simple state as the object of the attitude* 

; Hansel's highest level intention is seen ^on the far ri ght of 

the figure. This intention specifies that he and -Gretel not be 
lost). in the forest, or more specifically, that they get back 
home. All of Hansel's intentions ih'^Figure 35 are^^ tagged with 
time ta indicating ' that they are present at the outset- of 
carrying out the plan. w6ile the sequence of 'actions are^arried 

^out ^rom top to bottom, the intention to be at home is done 
directly by 'means of. th^ last action of following the* trail. 
This action, however, requires that th^>=trail be ma^rked and;this, 
m turn, requires that Hansel has a supply of pebbles with which 
♦to do' the marking. Thus, the first two actions are done in order 
to establish the preconditions* of the final action that gets the 
children home. 

This 'plan, which is represented in isolation from the 
.context of the interaction with the parents, is only a small 
part ,of what the reader would have to understand in order to 
follow the events of the^ story. The plan take^ over 24 hours to 
carry out. Concurrently, the parfen^s are carrying -out their plan 
to lose the children in the forest. •It is thg interaction of 
these two plans which we will attempt to represent. The parents' 
plan, will be described in some detail hetotk we return to show 
now Hansel's plan counteracts the effects of the parents' plan. 



' / , " ^ Bruce and ' Newman^ Inter ac.ting Plans 

f V 

^ > ■' 

3>3 A Simple. Tnteracting, Plapt^^a 'Request* . 

^ . When tiiey •reached the .middle of the fo'ijest, 'their 

father said, "Now, ^chHdren, pick up some wopd. I want 
to .roake ^'f ire to warm you^*^ • 
Hansel and Gretel^gathered the twigs together and 
' * soon made a huge p^le^ Then* the pile was lighted 

^he parents' pl.^h is an interacting plan, since it is a plan 
to achi^eve goals' in' inter actic^ with the children. The idea of 
an interacting plan can be illustrated with a simple example^ {see 
above) taken ' from their overall^ plan. -Figures 36 and 37 
represent the parents^' plan to build a fire for the children once 
they ai;e out in the forest. \^or simplicity of ^ |>resentation, 
this' sub plan will not -be represented in the parents 1^ full plan 

. - ^ V 

illustrated later on.) . - v. _ * 

One action {'"Parents* light ' pile of twigs") is' shown in 
Figure 36*. i Fire^ ^ burning is a simple state which satisfies the 
intentional*^ state'* (labelled "P. A.") ♦which is the mental state 
leading . directly .^o the act. The . IntendA'^ieve - state* is 
specified by an IntendMaintain state which in this case is the 
more general intention keep the children wkrm. Since the 

parents, know that a bUrning^re will produce warm children, they 
know that the general goal of keeping the children warm can be 
accomplished in this case by causing a fire to be burning. \ 

The li^k^to Figure 37 ^is the state "Twigs- in pile".* This is 
a nee^essary condition *for the piie of twigs to be lit so it^ is 
linked to 'the act ^ lighting by an Enables relation. Whenever 



an act- has an enabling condition that is not met, an intention,* to 
achieve t^at state is generated. In Figure 37 that intention .is 



Bruce and N&wraSh/lnteracting Plans 



Figure 37. A simple -interacting plan: Requesting help from the- 
cnildren , ^ 
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represented as an intention by the parents to achieve ' the state 
of a pile of twigs existing. In another situation this goal 
inxght^ be achieved by going about gathering twigs. ""But here, the 
parj.nts choose to get the children to jperform the necessary 
actions. Itius, we have an elementary interacting plan . The 
intention to achieve a pile of twigs is changed into an indention 
to achieve( an intentional state iri the children. This new goal 
is achieved by means of saying to the children, "Now, chiiaren, 
pick up some wood. I want' to mak^ a fire to warm you." This,' of 
course, is a request and ^it ha^ the effect of the children having 
the intention., to achieve a pile of twigs by means of gathering 
twigs. This action" satisfies the parents' intention to' have a 
pile of twigs and^ satisfies the enabling condition for their 
building a fire.. Notice that while the parent's^ intention to 
have twigs in a pile is present at time a, the children 'sh 
intention comes into existence at time b, only after the parent's 
request. • , — - ^ 

ff 

3.4^ Achieving Multiple Goal:^. 

♦ * 

The fire building plan illustrates one of the basic 
conf igUrationS used to represent interacting plans. We can n6w 
begin to lay out some of the basic structures the parent ' s 

full pTair: .We will^^rst show, how to" represent an ordinary wood 
fetching episode, which, we assume, is commonly carried out 
without any malevolent intent, "and is well known by" the parents 
and children.' Then, we will show how the parent's plan to get 
rid of the children is an attempt to use the children's 
cooperatiorl' in an ordinary episode. ' 
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Figure. 38 shows the parents' procedure for fetching 'wood 
from the forest,* The intent to have a supply -of cut wood at home 
is achieved by means of the higher level act of fetching wood 
which itself is accomplished by doing the three lowejc level acts 
of going^ Lo the- work loca t i o n in Lhe — f o res t, — c\j^ t A r ^ wood — and \ — 
then carrying it^home. We can consider this structure tojje like 
a basic gclc^ipt for fetching wood that c^n be carried out 
rega.rdle^s of^ whether the Children come along on the outing. (In 
subsequent diiigrams, this basic structure is abbreviated using 
the ByDoing relation between the acts.> In the .representation of 
the' parent's plan, this script maintains its integrity since we , 
assume .that the parents know^this procedure independently of its 
application on a particular occasion, when consideration must be 
given to particular contingencies that may arise. ^ 

The script itself has ramifications that affect other 
intentions the participants may have'. For example, going to the 
work location has the side effect that the the parents are in 
the forest. As we shall see, this effect has consequences ^ with 
regard to other Antentions of the parents, represented in Figure 
39, Figure 39 shows another set of parents • intentions; those 
involved in caring for the children/ These intentions are a 
basic part of an ordinary (benevolent) wood fetching episode. 
Which we are representing now before going on to ghow how the. 
same plan can be used malevolently. The general intention to 
maintain a state of the. children being cared for can be further 
specified by the intentions to maintain the state of the children 
being out of 'danger and 'to maintain their being near-by. We can 
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Figure 38. The parents' wood fetching plan 
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consider first the parents' intention to keep the children near 

them. . , 

t — 

There is ,a critical belief shown in Figure 38 which 

interacts . with the intention to stay near to the children. The 

fact that. the work location is in the forest means that x the 

parents will be in the forest and therefore not "near the children 

when tHey go to work. If we turn now to- Figure 39, we' can see 

t)iat th^ state of being in the forest would produce the state of 

•the childreh'^s not being near the parents which, in turn, would 

conflict with the* intention to maintain nearness to the children. 

Figure 39 illust/ajtes an important configuration which 

arises when two intentions. have to be coordinated (cf. Waldinger, 

1975). MainSiin intentions are often inactive as long as the 

state that is their goal is in existence and not threatened. 

When other plans are being formulated, however, the Maintain 

intentions may act as critics which 'survey the plan for 

conflicts. In the case of fetching wood, a possible conflict was 

found and the , Maintain intention specifies a way to avoid the 

coi^lict, namely to take the children on the outing. The sta^SI- 

in the dotted oval (Children • not nearby Parents) is a 

hypothetical state sinpe it never actually occurs but is intended 

r 

to be countered by an actipn which is consistent with the plan^ 
to fetch wood. The way in which "the conflict is avoided is 
rather complex but follows the general pattern of the' request 
^ illustrated in- Figure 37 (and in Figure 27) . 
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3>5 Initiation of a Social Episode 

At daybreak, before the sun had risen,^ the woman 
came and said, "Get up, you lazybones! ' We are going 
. into the fore^st ±o fetch wood," 

The intention to maintain j"nearness" leads to an action 
that counters the st^te of the children being left at home. The 
parents want to' maintslin a state of the children being along on 
the* outing which, is d^ne by getting the children to have the 
intention to be on the outing. But the. outing is not something- 
the children can do on their own (like gathering twigs) ; it ^ is 
essentially a shared undertaking, or social episode , in which the 
participants have recognized roles. Thus getting the children Jto 
have the intention of being on the outing' is not dpne by a simple 
request but by initiating an episode. The children's following, 
which serves to maintain proximity to their parents, assures that 
they will be in the forest- with the parents (and back home at 
the end of the Episode.) 

The 'parents' act of initiation is a complex act (near the 

J • * * 

top yerf Figure 39) which contains, two smaller actions. The first 

action is intended to wake the children up. The second act 

describes the plan: "We are going into the forest to fetch wood." 

The complex act has the effect that the chil'dren intend to 

maintain their role in the episode . JTbeir intention (in 

combination with the fact that the parents intend there to be an 

-episode) produces a state of mutual belief concerning a shared 

course of action. This state (the episode) is indicated at the 

top of Figure 39 and by the large square that now surrounds the 
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wh.ole course of action. Placing tbe course ot action in an 

episode means that it is mutually recognized or believed that the 
earticipants wil^l-- perform their respective 'roles . The parent's 
announcement of plan can produce -this eftect,^ause going to 
fetch wood with the children along is f<n ordinary and comfiionly 
occurring event for which the participants know what each other 
will do. (Figures 39 and 40 are slightly abbreviated in that the 
parents intention to maintain the episode is not shown). 

The children's role as indicated on Figure, 39 is clearly 
reactive to the parents' initiations. In addition, the .role 
for the children involves only following the parents. The other 
actions they perform are done in response to specific requests 
from theic parents. ' 

3.6 Modification of the Basic Script 

... the woman said, "J^ow lie down by the fire and rest 
yourselves while we go and cut wood. When we have 
finished we will come back to fetch you." 

As will be seen in figures 39 through 42, the basic script" 
fpr fetching wood can b^e modified to integrate it -with the 
intentions to care for the children. We have' ^een that a 
conflict' between a side effect of fetphing wood and tHe inteation 
to remain nearby the children leads to an act that counters the 
undesirable state". This action of initiating the episode can be 
feeen at the top' of Figure 40 as specified directly by the 
intention to ' stay nearby. It becomes patt of the ordinary- 
sequence involved in going out to fetch wood when the children 
have to come along. Going back to FiguCe 39, another conflict 
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can Ue seen, namely between the intention to keep the childjren 
out of danger and the *pbssible side effect of the children being 
in the ^mmediate vicinity of the actual wood cutting (with 
swinging axes^ falli^c 
:t by -leavi 



g ^ees etc.). The parents can resolve this 



cbnf lict 



e children at some place other than the 



work location. Turning again to Figure 40, this" action can be 
^ seen now as directly -specified by the intention to keep the 
children oi^^^danger . But-now leaving the "^i Id r en to go' cut 
wood conflicts ^ith- "being near them. So another action is added 
(Witl^n the complex acF of leavjL^ig the children) that prevents 
the conflict. This action by, the parents (Par^ents stay. .nearby 
.Children) means ^at now th-e parents take the responsibility for 
maintaining adequate proximity to the children. 

The complex aCt of leaving the children is a set of a<it*ionSr 
the outcomes of which, in combination, produce the effect of the 
children's being out of danger of swinging axes etc. One of * the 
actions wity/h the complex act counters the/children ' s /intent^n 
to stay with the parents (which led to 'following) and another of 
th^/r actions produces in the childrfen a new intention to stay at 
the place where they are left. 

All goeg well with the ordinary wood fetching episode 
until, as seen^n Figure 41, the parents start to carry the cut 
^ woo^^ back home, Sii^ce now the childrjen are in the forest, this 
would 'conflict: ,with^^^-^he intention to stay near the chaldren. 
Thus a new action is added in^which the parents g^back and fetch 
the children. As^ seen on Figure 42, this action has the effect 
of turning off the children's intention to stay at the place thejr 
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were, left and ^ to ^ reinstate "the intention to stay with the 
parents. The children then follow the parents home and ' the 

ordmary episode is over. 

The conflicts'^nd the modifications to the basic script thab 
are illustrated in figures 39 through 42 show, how different goals ■ 
can be coordinated. They are *'.riot intended io represent the 
actual process' that might be involved in planning such an 
episode. We assume that the "full (ordinary) shared episode 
script would have been built 'up over time so that the final full 
sequence is itself^a script that is known by the participants. 
To' unde-rstand tjie play^ -hat the parents have to get rid of the 
children, however, it is necessary to 4ee the basic wood fetching 
script as independent from the script for the ordinary wood 
fetching episode which includes a role* for the children. The 
parents' deceptions involve only the part of the script that is 
generated from the intentions to care for the children. We can 
now turn to the parents* real plan. 

3.7 [ Embedding of. the Virtual Plan . ' . * 

One night when he lay in bed worrying over his 
troubles, he sighed^ and said to his wife, "What is to ^ 
become of us? How are we to feed our poor .children when 

' we have nothing for ourselves?" ' 
"I'll' teir you what, ^husband," ar^Bfered the wom>n. , 

."Tomorrow morning we will take the children out quit« 

'early ^nto the thickest part of the ^forest. We will 
light a fire and give each, of them a piece of bread. 

•Then we will go to our work and leave them alpne. They, 
won't be able to find their way back, and so we shall . 
be rid of them." 

' Hansel and Gret6*f sat . by .the fire, 'and when 
^dinnertime came they each ate their 'little bit of 
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bread, and they thought their father .was quite near 
because th6y could hear the sound of an ax. It was no / 

fx, '-however, but a branch which the man had tied to.ra ' 
ead tre^.; and which, blew backwards and forwards 
against it." Ihey sat there so long that Jthey got 
. tired, iJien their eyes began to close , and they were 
soon fast asleep. ^ - , 

• ,atie interactive plan jrepreseiited in Figures 39 through 42 
. . . ■ " *» 

is never actually carried out in "the story, at least not in full, 

'It % • . i • - 

and |fertainly not with the' intentions indicated for the parents. 

The Ip^lan is actually a virtual pla^ that the 'paf ents want Hansel 

and GreteX to brieve is bein^ carried 'Out. In order to 

represent the' parents'' actual vi/ew of the i^nteractive 'situation , 

"it is necessary to show how they/ intend to use the -«Iffldren's 

belief in, this plan to achiev)^ ' their real ' intention to get rid 

of the children by causing -thert to be lost in the forest. 

The parents depend on th^ children'^ belie^ that it isS^an 

ordinary, wood fetching episode to get 'the children to- follow 

'them into the forest. TheV' also depend" on the children's,' 

' ' . / ' ' ■ \ 

intention to- wait in the- nearby locatioa so that the children. do 

not -follow them back out of /the fbre.st. In the actual plan, the^ 

critical lie occurs when thl. stepmother says -to the children: 

"No.w lie "down • by the fire , and rest yourselves while we go and 

cut wood. When^^we havfe gKished we will come back to fetch you'." 

It . is only by understan|lirig what the ordinary s&qiJence of events 

is " in suiib a situation that >it is possible to understand how the 

ste^mpther 's statement produces the desired effect of leaving the 

childiJen hj^hind. . A * - * ^ / 
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Figure 43 represe^nts the basis of the parents" regl 'plan 
it relates to the. episode that they want the ch^ld/en to believe 
is legitimately taking place, "tttre-^arents* real intentions are 
represented on the far left. Basically they want to have enough 
food for themselves and this' requires that they get rid of the 

children by leaving them in the forest where they would be eaten 

> ^ ' \^ ^ • 

by wild animals r witches or other things that live there. 

• "Nay^ wife^" said the man, "we won't do that. I 
^tould never find it in my heart to leave my * childre^i 
'alone in the forest. The wild animals would soon tear 
^ ' them to pieces." 

"«hat a fool ypu^arel" she^^said. , "Then. we. must 
'all *four^' die' of hunger. You may as well plane the / 
bocirds for oui^ coffins at once." • / 

-The real action they perform is to lose the children in the 
forest. - Notice that ea^ch,of their peal intentions conflicts with 
-one tfeat the; children could be expected -to infer from their' 
actions, given -that the children believe the actions to be taking 
place in a sfiJired episode. Notice also tha^ the intention to, 
have a supply of cut , wood at home is independent of the 
intention to get rid of ^the. children. <In ifact, the stepmother 
says, to the father "Ihen ^e will go to ogr work and leave th^ii| 
alone". The parents actually intend td do^their work.) 

PiguVe 44 shows -sthe .parents real plan in more detail. it 
can be seen 'that each of the actions in the episbde is either 
rea5. or virtual. Many of the actions within the episode are^lio 
specified by intentions in the ^real plan, ihese are marked by ' 
the ^ameAs \ relation. Going to a |Jlace in the forest (irx^he 
episode) is fille^ in (in the real -plan) - by going to the 
I % 
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thickest p^rt of the forest. The critical conflicts concern the 

parents', inte^tirbn to stay nearby and to teturn to fetch the 

children. The complex act "Parents losi Children in tlie forest" 

itself contains a complex act of leaving them in the fqrest 

» 

alone. Given that the children 'are in the thickest part of ithe 
forest, leaving them alone would give them no way of finding 
their way back. Thus the children would be lost. 

3.8 Acting on an Interacting^ Plan 

> She g,ave him no peace till he consented. "But I 
' -^^grievfe oyer the poor children all the same," said^ the 
man. The two children could not go to sleep for hunger 
. either, and they heard what their stepmother said to 
their father. 

Gretel wept bitterly and sai^, "All is over with 
us now." 

"Be quiet, Gretel," sai^ Hansel. "Don''t cry! I 
will finS some way out of it." 

The parents are not the oryly ones who' have concealed 
inten.tions, for the children are also 'carrying out a plan. Their 
plan is intended to block the effect of the parents' i^al plan by 
finding an alternative to following that would get them out of 
the forest. In Figure 45, we*attribute the children's plan to 
Hansel since he apparently has a richer un<3er standing of both the 
.vir'tual plan and its use in the real plan of the parents. It is 
he who gathers and drops the pebbles, and it is he who. comforts 
the frightened Gretel. * / ' 

Uti^ children* also pretend to be participating m an Qrdmary 
wood fetching episode. Presumably it is necessary that they 
avoid direct confrontation with the parents for ^^fa|^hat the 
parents would otherwise take more drastic means^^Hpt rid of 
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them* Hansel's "method . of blocking the parents' plan i-s so 
skillfully executed, in ^fact ,.__fehat the parents never find out 
that he and Gretel know that the parents are plotting against 
them. Hansel,- for example, tells Gretel: "Be quiet, Gretel" so 
that the parents will not discover that 'the .children had 
overheard them plbtting. It is just as important for Hansel's 
plan as it is for the parents' plan that the ordinary episocle be 
carried off as if it were the real plan. 

Figure 45 shows Hansel's 'real plan.* His in'tehiion to 
survive specifies both that he avoid direct confrontation and 
that he find a way of getting out of the forest. Thus he playa a 
role in the episode, not because he is deceived^ into thinking 
^at it is an ordinary episode, but in order to avoid a more 
direct showdown with the parents in which he might be the loser. 

For both the children and the parents, the victual plan is 
'^embedded in the real plan. For the parents it • is a 
straightforward deception (or attempt at a deception) . For 
Han-sel, there is an additional^ embedding. His real plan 
contains a representation- of the parents' r'eal plan, which in 
turn incl'udes their use of the virtual plan. As is evident from 
"Hansel and, Gretel", deceptive plans often make use of ordinary 

plans. Ihe representation of deception, then, becomes a special 

— 1 

case which requires the representation of ordinary plans as a 
groundwork. * 
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3\'9 Separate Realities 

.One of the things that makes the first episode of "Hansel 



and Gretel"' intriguing is ^ that the characters have different 
views of what is happening. Each view (or view of a view)- is a 
belief space, which can be categorized by (who maintains'^the view. 



Per example, there is the belief space that contains the parent's 
beliefs about the children's beliefs. 

We take advantage of- the notation proposed by Cohen (1978) 
to indicate these representational spaces. Each diagram in the 
preceding analysis can be interpreted as being -within a 
particular space, or spaces, since we are assuming no absolute 
facts, ^ only beliefs. For example, Figure 46 shows that state X 
is believed by A but that A believes B believes the opposite. 



A BELIEVES 




Figure 46. Differing beliefs 

One special representational space neect^ /to be singled out* 
This is a miitual fc^elief space , which indicates that from the 
point of y^ew of the target- character , states contained within 
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0 

are believed, and believed to be believed* For example, if- A 
« 

believes that both A and B believe and, that both A and B 

believe that A and B believe X, and that both A' and B believe 

that both A and B believe that A and B believe X, and' so on, then 

we say that A believes that A and B mutually believe- X, or 

MB(A,B) . Cohen discusses mutual belief spaces further and givers 

a finite representation scheme for the indefinite recursion they 

imply* For oUr purposes, we will simply indicate when a space iS 

a mutual belief space. Note that since no beliefs are 

necessarily shared, MB(A,B) may not be the same as MB(B,A) . 

(i*e*, while A may believe that A and B mutually believe' X, B may 

not believe it.) * ' 

• # 

We can symbolize the various belief spaces as follows; 
XB X believes that 

MB(X,Y) X believes-* that X and Y have a mutual belief that ^ 
• • • . , 

where X and Y- indicate 'eithei?' the parents (P) or dije children 
(C)- - • ^ - \ . . 

0 

Since we are discussing the belief structures contained 
within stories, we also want to be able to repre^^t the reader's 
beliefs which are often different 'from at least some of the 
characters'* Some^ stories may be written to give the reade'r 
initTally a false belief (only later in the story does the reader 
realize tha-t onfe character had been right all ^long*)' We Use RB 
to indicate the reader^' s beliefs. But to simplify matters let us 
. assume that the reader has a "true" understanding of the fifst 
part of .."Hansel and Gretel"4 , Ihen we c^n omit the explicit 
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indication of RB in front of every belief spac€» * Some of the 
important belief spaces then become: 



PB 

PBCB 
M$(P,C). 

CB • 

CBPB 

if 

MB(C,P) 



The parents believe that ... ' • • . - 

Ohe parent's believe that the children "believe 
that . . ■ 

•The parents believe tjjat they and the children 
have a mutual belief ,that.,.. 
The children believe' that 
The children believe that tlje parents believe that 



\ 



The children believe that they and .the parents 
have a> mutual belief that... 
We can summarize the intrigues in the story in terms of such 
belief spaces: The parents have both a real plan" to Icill .the 
children. -(in RB) and a virtual plan that they intend to have the 
children believe.. ' Since they believe^ that they are succeeding, 
^ the- virtual plan enters PBMB(C^, and therefore, PBCB. The 
part of the virtual plan bfiat is true for the parents. goes into 
. MB(P,C) . Note- that interytions ot caring for the children are in 
PBMB(C',P) but not MBf/,C) , whereas more reality based facts'such 
as being in the for^^t are in bot'li PBMB(C,P) and MB(P,C). The 
children (i.e., HaSasel) have their own pla"n, in CB.' ' They accept 
part of the^^virtual^ in MB(C,P) but reject part of it. 

Thisj would .g^t quite^ complicated' were it not for^' the 
assumption^ that in <^hearin3 ^is parent's plans. Hansel gains 
complete knowledge and that this- knowledge matches that 'bf' the 
implied' reader.. Thus several of these belie^f spaces turn out to 
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• be congruent. In^fact, there atg^^jpnly four equivalence classes 
.Of .spaces;^ as shown in Figure^ 47- through 50. Ihese spaces, are 
the following: 1 



1. Ihe virtual p^Ian (tj^re 47):' Ihis is Vhat -the parents think 
^' they have, indeed the chil'dren believe. . It is thus PBCB, *and 
since the. episodV is supposed to be^ shared, ]^a(C,IH.„ Since 
Hansel «sees thro\gh the v-ir tual plarf it -i^^lso CBPBCB and 



' CBPBMB(C,£>) . 



\ 



PBCB 

•("CSPscBr 



* 
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Figure ,4 7; Tfte,virt^^al plan 



2. Ame yrejit's beliefs (Figure. 48) :° Thl-s includes the parent's 
real plan. Since Hansel knows, their pian this space is both 
PB and CB^. 
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Figure 4^^? Tfie parents' beliefs^ 



Ihe- chi^ren's bel ief s.--.^^ Figure 49); ^Ihis includes ttie 
children's real "^an. ' It iq- only CB ^^*e the par-ents do not 
know the children's real plan. - ^j^ce* the children do have all 
the facfef^ this also is the same as RB (the reader's beHe*fs) . 
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Figure 49. The* childrei^'s beliefs • ' 

Coinciding mutual belief (t'igure 5#) : Items that 'are in J;^e 
intersecfeion af MB(P,C) , MB(C,P) , i-.Q 'things which everyone 
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acrcepts and everyone believes are ^nutually accepted. Ihis is 
included in' each of the above. Note that this space, 'under 
ordjinary circumstances, would^ include the entire , shafed 
episode but = 'is reduced^ in size here because of the deception 
er^gaged in by both participants. In ordinary 'coopepative 
interaction MB(X, Y)'and MB(Y,X) wouli3 bT congruent. Our term 
cromc^iding mutual belief" corresponds to Schiffer's (1972) 
term "mutual *bel ief" • • ' * ' 
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4> Limitations of the Representation - * . 

^Undoubtedly the least controversial > feature *of the 
representation presented he.re i§. ^ that it^ is -complicated* We 
believe that this complexity /is ne'cessary becaus^e social^ 
interaction of thB kind described in "Hansel and -Gretel"^ is 
itself complex. The intricacy of the representation ' aeeded just 
tp account for tfie story as related 'in the^ text has been a 
surprise even to us. ' * » 



Bruce and Newman 



an /interacting Pla##Hy 



Bi^ ^hat we have discussed here is only a sketch. Itie're are 
several ways in which we have had /to simplify the 

representation (^aside from the trivial means ,ot abbreviating, 



e.g.i the ByDoing relation). 



3 



A* 



4.1 Combined Participants 

As' mentioned earlier, .we combined the father and the 
fetepmothep into a 'single character ^ called "the parents", and 
combined Hansel and Gretel into a character called "th^ 
children". This ^makes it impossible to represent important, 
aspects of the " episode. For example, our "abbreviated 
representation do es n ot allo wT^ us to d^is tinguish^ between the 



father, . who 'loves the children (but not enough) and. -the 
stepmother who sees them as additional drains on the family's 
^limited' resources. '^eir intentions are clearly differentiated 
in the s4^ory *and could be ^presented formally with additional 
diagrams representing their uiitial conversation as a plan of the 
stej^mothef to convince the father. Our two dimensional system, 
does not, ht>wever, allow ys to represent mord^ than two plans 
simultaneously.' ' ' * ^ ' 



4.2 Point of View : • * . - 

.* oKe diagrams '^^^^ the virtual plan as eguivalent' from eacTi 
point ofS;iew. A complete representation would require a v<iew 
for eaqh'of "the charact*6rs. For this particular case^ it' may"1it)'t:* ' 
be w,r-ong to assume that wood fetching is- a familiar activity/to^ 
the family, familiar enough that most beliefs are: shared, that * 
is,^^ .believed by all 'participants , lyelieved to be ' bel ieved by all ^ 
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participants, a/nd beli*eved' Co be believed to be believed by all 

/ ' ' * * 

partifci^a-ntsV Ih-us , the parents' view is of a shared plan th^t 
is wpt- markedly different from the children's view. Ihis works 
.foe the W0CX3 fetching episode as^an ordinary plan episode but not 
when wood fetching serves as a virtual plan. 

4«3. Changes Over 'Time ^ • • 

^. W^^ISavg-^ also limited our ^discussion of how plarts change 
whiie events are occurring. A complete representation of'th.e 
plans- discussed here would require a complete, set of diagirams for 
each time - point. in fclje episode. Attempting tb represent all o.f 



the virtual pUn at a single point^^^^rced us to. adot>t Ae ^ 
simplifying . assumpti'orj that the parent's Intentions ^and the 
, co.nsequences of their actions are kno.wn 'in^ f ull to the parents at 
the, time that they initiate the episode. A more reasonable 
assumption is that some of th^'detailed intentions and planned 
acts arise as 'events occur. 

' 4..4., The Process o'f Planning ■ 

^e diagrams here emphasize the ^ ent^ - resul t of planning, 
'I.e.-, a plan. - We have. 1 imited our examples that would show how 
-an .^interacting plan might be. formulated. However it 'would be 
- important io consider^ the pr'ocess sinc^ it -is. in.lplanning that 
'solutions to .conflicts are created >■ and • compared . The 
represenJi^tion of this process would .'' require » conit^er ably more 
apparatus £han we have so' far 'developed . ' ' . . ,f ' 

Pl^s a-re rarely ' formulated in advance. Instead,^ fehey 
^:ypicrflly consist of- a goal and-some loosely defined* expectations 
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about how the goal might be^ttained. But a .full ' representation 

of such* changiHig expectations would npt , b6 enough^ for out 

purposes, where there is not one, but a set of (interacting) 

pla'ns, and the state cff any plan is dependent, upon the actions 

determined by the other plans. Furthermore, the re-actions from 

the other plans may be quite unpredictable (sijice they depend as- 

much upon the goals of those plans as upon external events) • A 

plan^'must therefore be sensitive to the actions of other plans, 

and our representation must reflect this inter-deperidency . . & 

But that is only the beginning of the problem. Each plan, 

in ^'order to react approE)r iateiy to the actions of^^ther plans, 

may build a model of any other plan. As actions unfold, «the 

model , may have .€c^.'be reused* A plan, which iS^its'elf being 

formulated during execution, is re- formulating its model of • the 

-Other plans. Oh top of that, it "knows" that the other plan^ 

have models of it^, and tliat often an effective way to- achieve a 

goal is" .to affect the others* models. ' Eventually we would want 

to be able to represent an indiv idual 's^rocess of planning, but 

also the social process of fl^rmulat ing a shared plan ^in the 

•J 

course of interaQtions^i€h others." 

^ ^ / ^ 

4.5 Use of the Episode in the Story V 

. A representatii>n that was complete on ^ach of the d imensions 

. • X 

discussed above' would still be a r-eprfesentatipn of only a small 
part of "Hansel ^nd Gretel". One could even v^w the- entire set 

of actions as merely used to set the stage . to.' explain how two 

children ggt lost -in the woods. \. * 
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>^ Despite these limitations the analysis, as done tells us 
several 'things', it demonstrates the possibility of a consistent 
analysis of^plahs that interact. it illuminates areas of 
investigation that m^ight otherwise be ignored. ^It shows that one 
can give a more precise meaning to terms ^uch as "conflict" and 
"intention", terms which are familiar to humanistic analysis of 
'literature,, if not to scientific analysis of text. ' 

, 5. Comple;{ities - Easy vs. H^fd Texts 

A formal plans analysis demonstrates that even apparently. 
-Sin3p4e---gt^rTesNii.^y^r.equire complex plans representations. Bu-t 
beyond the. simple demonsjtrat ion that interacting plans ca^ be 
complex, our method of analysis allows us to be more 'precise -in 
measuring the relative complej^ity of stsories along "several 
dimensions. Whether or not differences i^ong the dimensions we 
outline here make a difference for compreheVision or recall is, of 
course, an empirical question; - it also remains for empirical 
work to sBow iri what wpys these dimensions interact^ with each 



^ other or with ath^r factors such as age, reading exper ience or 
medium of present^S^ion . ' We can begin by outlining eight possible 
^ source's of complRity. W$ thgn suggest some l^ypotheses about why 
an^d how these dimensions may lead to difficulty in- comprehension. 
• Following that we discuss some *^plications of these factors :^oV 
teaching reading and selecting texts for children. 
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S.l Coimplexities that become measurable with the representation 



' 'i*^'*-"fol lowing dimensions ar.e a source of ^ hypotheses -about/ 



what may. make interactive plans difficult .to understand. Any tw 
or more, texts that are analyzed by means ,of the system of s 
representation may be compared directly along these dimension/ 

5-**l>l Size Of Plan ' \ ' - 

A plan may involve a" long sequence of act's or ma^ be 

accomplished by a. single act* The temporal duration ot the ^lan 

may also be a ^factor . . > ^ 

. 5>1*2 Changes in Plans . J ^ 

' Plans m a story can remain fairly constant or may change m ^^^^ 
response to events occurring during the plan's execution. The 
number and magnitude of changes may be a sourc^of difficulty. 

5.1.3- Degrees of Interaction 



/ 



Wheh' there are mul tiple * actors in a story^ their plans can 



be more Nor 'less - int;erconnected , Hansel and Gretel's plans are 
tightly intertwined with their parents plans.. Each is trying 
to respond to the others, and to get the. others to do an act in ,a 
partipillar way. In other stories characters* - plans jnay not 
interact"^as tightly ^r there, may be only one character. 



5.1.4' Conflicts . ' * ' . ' ' 

The number and types of , conflicts amoh^ plans in ^' story may 
also * be a ^source of SompLfxity. It is .not necessarily the oa^e, 
howeveir, that plans of ,any type can. conf I iC't witl;^ plans of any 
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other .type. In fact, the identification of types of plans leads 

us to an identification of types of conflicts that arise among 

plans in interactive situations. . 

• 5>1>5 Embeddings 

Interacting plans may contain multiple embeddings of beliefs 
within belief Sy e.g., A believes B believes A believes X. Hhey 
may also contain embedded intentions. For example, Hansel and 
Gretel's ' parents • intend the children to have the intention of 
following them' into the' forest. A consequence of the embeddings 
of beliefs and intentions is that pne plan can be "defined with 
reference to other plans, and those to yet other plans. Hansel's 
plan is fotmed with reference ta the' parents* plan which, in 



turn,* contained a. plan the children were supposed to bave. There 
may be stories with more embeddings than this but ther'fe may^^^ 
limit to the,numbe^ of embeddings that can be comprehended (or 
even writt'en about). ^ ^ 

5.1.6 Levels of Characterization of the Same Action 

The notion \hat acts can be, described at a variety of 
levels, none of* which can be reduced * to the lower level 
description, in not a new notibh in .philosophy or psychology, but 
it is .to formal models of i^lans and planning. One ^js^on is that ' 
most of ' the , formal work on plans has focused on planning in 
artificial situations. ^But in analyzin'g human interact ionsV It 
becotnes not. only helpful but necessary to^ make explicit these 
different Mevels of ' character izat ion for the same act. For 
example: • • /' . ' . ^ 
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Levels «pf Characterization 

Surface Level ' Deep Level 

»*• . ■ ■ ■ . 

slipping a ring on a finger ' getting married 

walking .across the street' jay-walking ^ 

saying "Hello". a greeting 

, The same action can be viewed at various levels or clumped 

together ^ith other actions. Clearly, there can be many le.vels 

of charax:terization for the' same act or sequence of acts (cf . 

♦ 

"perspectives" in KRL, Bobrow &. Winograd, 1977). We have 
represented higher level characte Fiz a 1 1 on^^l^Tt^fi^ 



kihds of complex acts. An important aspect of interacting' plans 
is tjiat people develop them and carry them out in the context of 
their perceptions of others* actions, IWo Characters may 
understand the same, action in different ways or as part*'Of 
different sequences: For example, the plan, of Hansel and 
Gretel's parents, (Figure 44) their action of telling the 
— chiitire n to wa i t i s- p art — e#---the — implex act of leav^j^ the 
children alone in the forest but* in the sequence as it was 
supposed to be' perceived by the cl/xtdren it is part of the 
complex act of, having the children wait at a safe place. 

5;1.7 Beliefs Outside of the Mutual' Belief Space 

— — ■ ■ - - . ^ , 

In an ordinary cooperative episode niost beliefs are held 
^mutually Ijy the characters. The reader can then assume that all 
/knowledge is transparent to all. Often, though, the ireader- must 
asjsume that there are beliefs outside^'of the mutual space, not 

I 
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necessarily conflicting beliefs, but beliefs that are not known 
to one or more characters* 



5,1.8 ' Virtual Plans 



Virtual plans are an important special case of beliefs 

outside of the mutual belief S4t>'ac^>. In a vfrtual plan, what A 

knows but B does not is that certain critical elements in what B 

believes is the mutual belief space are actually false,. The 

mutud-l belief space is 'being used by A to cover ov^r A's real 

iritentions (that lie outside the space) / Virtual pl'ans work 

tecause by themselves they c(5i^»titute a coherent course of 

-^cc^\rix)n~^-''^e-~~ohat~^t^i^ basis of a real pl-ati- 

' / ^ 

(outside of the mutual bel iW space) , but puts forward the 

virtual plaa as an alternative explanation for his or her 

actions. ^ . 

Virtual plans are common in stories. Hansel and Gretel's 

parents use the virtual pl^n of ordina'ry wood fetching to pursue^ 

their real plan of- getting rid oj. the kids. * In fact, the 

following outline agpears to be a good model for a large class of« 

stories* /It defines a kind of deception whereip charac^teys act 

on the basis of re^l plans, but pretend to act on tW« basis of 

virtual plans. 
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* Outline of a lyp-ical Story Containing 

a Virtual Plan 

!• A has a problem that suggests a goal that is in conflict with 
a goal of B. 

h realizes that B's normal actit^n? (or inactions), i.e., B's 

■ ' ' ' 

real plan, will not help in achieving the goal. 

3. A. further realizes that B will not alter his plan to suit A's' 
goals • ' ^ . ^ ' ^ 

4. A therefore puts forth a virtual'plan either to conceal A's 
real plan, or • to entice B into cfding something he would not 
otherwise iiave done. 

5. B responds to the virtual plan . - In some cases -he falls for.^ 
the trap, e.g., in Aesop's fable of "The Fox and the Crow" the 
crow sings in response to flattery and drops a piece ,of meat. 

^ In other cases, B sees thirough the virtual plan to A's real 
plan, then pretends to go along with the virtual- plan, or puts 
forth, his own virtual plan; 

6. Actions proceed, but each action has alternate simultaneous 
interpretations, ^ as part of the virtual plans and as part of 

, the real plans. 

7. At some point the virtual plan is discovered, or uncavered . and 
■ the story (or episode) draws to a» close. * " 

''a ' . 

While virtual plans are a common form that deception takes 
r ' . ' 

in stories, what v<^e said about conflict applies here. There may 

fee many kinds of deception and these can be. catalogued and 

defined in terms of the kin<^s of plans In which they occur. 

' . _ 74 - 
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5>2. Other Factors that. Would' MaJce ^Complexity Make^'a Difference 

A reader must be able td induce plans from, the often si^etchy 
Statement's of action's and intentions and^then.be able to' use the 
induced plans to .connect events. .<^Several factors .beyond those 
thjt are measurable>y the interacting plans representation are 
the source of hypotheses about the process of comprehension* 

. 54^2.1 Explicitness ot the Text • ^ - ' 

Texta vary in the degree to which they are .explicit- about 
the, plans and int^entions of the characters in the story. Stories 

'^may be more difficrult when the reader has • to infer plan 
structure's frpm^the simple statements . of ^actions . Texts need to 
be examined to -determine how such' things as virtual plans •and 
conflicts' are signaled. Other presentation media may present 
their own advahtages and difficulties (Rubin, 1977)\ A story 
presented on f ilim (v^ithout a narrator) may give very little 

.indication of, the underlying motives and - intentions of the 

charac#fers but may provide a rich source of non-verbal cue?^ to 

emotional states and attitudes. > * — 

♦ 

I 

5.2.2 Tlie Development of Rote-taking Skills in. Children^ ' / 
^Hiere^'l&L now a considerable body of research on the ability/ 
of children to take the perspective of another (Shantz , 1975)^ 
Whererinteracting plans are concerned, we would "^expect 'there i to 
be some relation between the abilities ^this research investigates 
and^^ story comprehension. For example, fiaving to maintain 
different points of view (e.g.'., that one character believes X 
where another believes not-X, as in many cases of deception^ may' 
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propose demands on the reader. The ability -to meet these demands 
may increase with age or reading experience. In addition to the 
levels of embedding mentioned above, there may be probleftis- 
associated with maintaining a larje number of differing beliefs 
or maintaining any differences for an extended perio(3.' 



5.2.3 Critical Beliefs 



Understanding stories that have interact ing^ plans involves 
more than just ,the comprehension of complex ^embedded structures!. 
Stories that involve beliefs about charactet types or simply 
facts about ^the physical worl*^ may place differential .demands on 
readers depending -on their experiences ^pr ior to reading. Often a 
single piece of world knowledge gan play ^a critical role In 
deciding between one interpretation and fanotKer . We found it 



difficult/. for ^example ±o change a small part of th^ 

represen'tation without producing ripple effects throu^+r^t. 

One consequence of this holistic property is €hat a' single 

belief can assume tremendous importance*^ For example , the belief 

that the -paren4:^ ^-oJL Hansel-^nd -Grete4~da the4-p-A^od c u tt i ng a t — 

some distance from the hom^ appears critical in t^eit plan to 

include H:he children in the wood cutting^ exged it ions . Ihe wood 

V / - ' ^' ^ 

fetchip^ episode act's as a* cover foir the pa^rent's 'real plan * to ' 

abandon the children.' Its ef f ect ivene.ss depends upon its 

be^ievabil ity ^ and'ul timately on -the belief that i~t is normal for- 

the children to be ta^cen along. ' . 



- 76 



tea 



Bruce ^nd Newman /interacting. Plans 



\ 5.3 ^Learn^ing to Read 



. What .do interactive plans* analyses tell us about learnin^^to 

read? One thing'is that understanding 'plans in stories ^is a 

\ ^ , - > * • 

complex.* task that may ^require years ofv^xposure to high quality 

texts to learn. With regard to tej^t characteristics, the 

interacting plans analyses th^t we^have done illuminate a world 

Qf "phenomena that are implicitfly ignored in ^i:he " design and 

selection of texts for -use m school workbooks, tests, primer^ 

and textbooks. The' te^ts often s^crifioe thQ story^ line under 

the^ assumption that component §kills of beginning reading need 

to be ta\;\|jy|it independently. Iha3, it . is' assumed , story structure 

Y , • ^ * - " - - ' • ^ " ' . 

pan be taught wherT its time comes*; th^re is no need to demand 
high .quality stories when One is teaching "d^^od ing of wprds to 
eaniag.^If an in.teracting plans analysis shows nothing else, -'it 
. stiir demoQStrates tftat.a'full understanding of 6v^h a "simple" 
f^iry tale, requires -sophisticated skills. Wher^e are these 
skills to be learned/ if not through readii^^or being read) good 
texts? ' • ' . , - ' ' \ 

* * . ' » ' 7 

It is ortly partly'* facet ioua^^ta propose a' text qualfty 
\hi>rarchy of tHe ^following kinds.: ' . ^ ' - 

i. Texts itiever seen- ifi school ^ ' . 

, Tex ts ' allowed when the regular ' work' is -d^^**^^; 

^3. ' Text^ rfead for' ^purpose ot'her than learning to read 

4. Texts -us^d to, teach reading • . . ' 

5. Texts used to test read ing 'abil ity 

6. Texts used tq.tegch specific componenj^tf'skil^s^y^ * ' 
(often usj^ rejnedial reading clas'les) . * " / - * 
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A reader whi9 gets enbu^fh Of types l.^'and 2^. will learn, to *enjoy 
fading, will leajn that there is'^' point 'to re><3ing, and wi]^l 
le^rn the skiils^ necessary to read with * understanding'. Ihese. 
three types of learning exist in positive feedback loops, as 
shown in Figure 51. ; But the •chitd wh9 onlY sees texts at -levels 
3 and 4 qr, worse never - .entefs the loops He or she is then 
.tested at level 5 and punished^ wi^th level 6 texts for 'fajQure to* 
perforin on the test. While it is important to realize that 
reading is a, complex skill, we 'tciust not assume that "simpler is 
bettfer"^ 'With regards ^to .text seleatibh. Complexity is 
multidimensional ^ the best text may . be one that challenges the 
r'pacJer <$n a few dimensions and allow? -easy success on others. 




^ f LEARNING TO 



Figure 51. Learning to read 



When one moves beyond the orthographic and. Lexical levels' of 
analysis* one finds more and more a tendency for texts to be 
understandable .in diffierent ways. We suspect tha.t few 1:hree year 
olds, upon hearing "Hansel and Gretel" , would understand it as 

an' adult would. ..^Yet their , -^understanding , though possibly 

/ * ' ' * . ' ' ' ■ ' ' « 

limited, is not wrong in the" sense that saying '"cat" to the 



I 
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letters "D - 0'- G" would be wrong • The .complexity of plans , may- 

mean that readers can understan<#*in different twaysv yet still be 

re^ading", and hence, learning to be better reade'Vs. Furthermore, 

the importance of critical beliefs suggests that readers with 

different backgrounds may build different interpretat xQns of the 

same texts. It' is a characteristic of interacting plans and ^ we 

think, of literature -in .general that one cap uncover m'liltiple 

meanings , ';:nx) ^one of which is wrong, or^ even unsatisfying-. ^ Ihe\ 

> ^ 
best approach may be to give children good literature, letting 

* * • , • « 

the child decide Whether it is too .complex. 



6. Conclusion 



We h^ve presented ^here a way of fepr^lnting the, interacting 



plans of characters in stories. In developing the system and \ 4n 

< * ' • / • ^ 

applying it to the analysis of "Hansel anc^retel" we have ^^used'^ 

. our own common s^nse knowledge and intuitions, about, social 

interaction. We " a^sgu^ne that we shaire this, knowledge arid these ^ 

intuitions with other (adult) readers erf the story. We'Aare hot 

/ specialists in interpreting fairy tales .ajtliough we have read 



th 



is one rather clpsely. Rather, we were struck "with hovheasy^t 

as familiar^ and ordinary peopl.e v^o 



was to view the char 




were engaged in l^if f icul t^conf Lict . That is^ we found we QO\f\^^ 

attribute our own. knowledge and intuitions to the characters as 

/ ' ' ' ' ' 

though they were real. . . r ' • , . # 
. • • 

It' would be tempting^ on this basis, to say that the. system 

^ . ^ • » * . ^ . ^ . ^' ^ . 

-provides a' way. ] of representing actual social interaction.*^ Bub 
while it, seems reasonable' tha.t reade'rs bring their ordinary 
^ . • ^ - ' r 1/ ' . ' . a' 
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, kno.wJe(3ge to bear o'd stqries, we •have'' to keep ii\ mind the 
intentions*of the author to make th.e story ^rational and cpherent* 
.ltie<; author '*s artfulness' in c9(f^structing * reasona^e . and 
info'rftiative dialogue, for example, may be covering bVer important 

processes* th-afc participants in conversations must engage in* Vie' ^ 

\ ^ • ^ • ; . ' . . . 

dto not want to- claim- that our story, analysis .nec^ssar ily .informs 

studies of' social interaction ♦ We do want to suggest , ho>yever , 

that^this' kind of story'' analysis is in a position fo be informed 

by . those studies. Readers find social interaction in .stories and 

*^ • 
we are attempting to represent what they find* 

... ■ ' '' ■ \ ■ 
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- J[ansel and Gretel '^r 

■■■■■■ \ ^ ^ • » 

, (from , Grimm, • 1945) 



Close to a large • forest, .ther.e lived a woodcutter with his^ 
wife 'and ,his two children, iihe b,Qy wafe called Hansel, and the.. ^ 
girl Gr'etel . ^^ey were always very poor and had very little to 
, live ^ on. And at one time when there was famine in the land, he 
pould no linger procure daily bread. ' ^ 

One night when he lay in bed worrying over his troubles, he • 
sighear al^d, sarrd to; his'^* wiTe~, "Wha.t is to Betom^ or us? 'How' are we 
to feed our pooa children' when we hav'e nothimg for oursilves?" 

"I'll. tell you 'what , husband answered the^^^an.- 
"Tomorrow mQrning^we will take the children 6ut quite e^rly into 
the thickest^ part of the forest. We wi^l light a^ ^ire and give, , 
each of them a piece of bre^ad . ' * Then w^-will go to our work ^ind 
leave them alona* ^Ihey won't be able to find-1:b^ir way back,. and 
SO, we shall be rid of them." * ^ ' ^ 

"Nay, wife," s^id. the TO-an^ "we won't (So that. I could neyer 

*find it in^^my. hearts to leave my children alone in the forest. 

Ihe wild aniil^ls would soon tear them to pieces." ' 
" * ' • > ^ ' / . ^ 

, "What a/fool you are!" she'said'. "^Then we mi;st all four die 

.of' hung[ej:., >iro!^ay as well pla|fes the* boards, for our coffins at 

She gave him no peaee till he consented. ^ "But I grieve over* 
thfe popt fil\ildren all the same," "said the man. 'The. two children . 
coul<J not. go to sleep foryfunge^p either, ^nd they heard^hat 



the*4irs1?epmother said to their father 1 
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Grete^wept bitterly and-sa'id, "All is oyer with us nJw.", 
"Be (^et, Crete;,-" said Hansel. "Don't cry!. I will find 

som^ way oqt of it.." ^ ' ' • * ' 

.'^^ , . ' 

When the ol^ 'people ^had^ gone to sleepi, 6e got up, put on his 

little coat., ^opened the door, apd slipped out.. The mpon^.was 

shining* brightly and the white pebbles round the ffOuse shone like 
' ■/ , . • ' - - ' * » , ^ . ■ " 

^ ' ' . ' • * . . • ^ *i ■ ' ^ 

newly^fhinted coins. . Hansel stooped down^^rid put a§ rtiany into his - 

pockets -as they would hold. - / y , * * . 

^ Ihen he^ wer\t back to Gretel and said, "Take comfort', little^ 

sister, and/g,o ta sleep.' God^ won't fcJreake us." And then ^he ' 

went to -be^-agaiB^^ — — ,^ 

ht daybreak, before the -sun' had risen, thd wojnap came aqd 

saidy "Get up, you lazybones! We are going into the fprest to 

fetch wood ." 

Then she gave them e^ch a piece of bread a^d said, "Here is 

' . * ^* ' *^ " 

something for your dinnej;^ but don't eat it before then, fo;^ 

' > , ' - ' , V 

you'll get no more."*"' ' , ^ 

• Gre^bel put the bread unde'r, her apton, for Hansel'had the 
stones in his pockets. Itien they all started f^^'the forest. 
. " When they had gone a little way. Hansel stopped and looked 
back at ithe cottage, and he did the same thing again and again. . 

"Mis. father said, "Hansel /? what are you ^topping to 16ok bacV 
at? Take care and put your 'best foot foremost." . * * 

' , '"Oh^, father," saij^ Hansel, ^' I am looking at my whitQ, gat. 
It is sitting on the r^oof , wanting to say good-by to me'." 

^ "Little fooU thatjs no. catl It.'s the morning sun shining 
on' the chimney," said the*mother. fi v 

• • - 85 - : ' ^ ' V , 
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Bat Hansel had not been looking ^t the cat. He" had been 
dropping a pebble on the ground each time^he stopped. 

When they , reached' the middle of the forest, thei-r father 



said, "Now, children, pick ^up sonie wood. I want to make a fire . 
to warm you - • 

Hansel and Gretel* gathered tTi'e twigs together and soon made 
a huge pile. Then the pile was 1 igh.ted , ' and when it blazed up 
the woman said, "Now lie; down by the fire and rfest your^elvefe 
while we g^o a^ cut" wood. Wjien we have finished we will come 
back to fetch you."^ * , * *^ ' ' . 

Hansel and Gretel *sat by the fire, and when dinnertime came 
they each ate £heir little bit of bread", and they^ thought their 
father was quite neap because they could hear the soupd* of, an ax. 
It was no- ax, however, but a branch which th^ man ha^ tied to^ a 
dead, tree, and which blew backwa-rds and forwards against 'it. 
They 'sat , there so dong that they^got tired. Itlen their eyes'/ 
began to close and they were, soon fast asleep. i^ 

When they woke it was dark night. Gretbl began to e;p-y-r^"How 
shall/ we ever get out of the wood?" 

But, Hansel conifarted liet and said, "Wait a' little while til\ 
the moon rises, and 0ien we will soon find our way." 

.When the full moon rose. Hansel took his* little sister's 

r y • ' ^ , . 

hand and/ they walked oh, guided by the pebblels, which glittered' 
like newly coaned money. They walked the whole night, and at ^ 
daybreak tjiey found themselves back at the ir?f ^ther * s cottage. 

They knocked at the door, and , when the *womah opened it aijd 
saw Hansel and Gretel she said, "Yoq bad chiidreh, why did you 
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-si 



sleep so long in^.the wood? We thought you did not mean to Vome 

♦ . < • * * * 

back any more." ' * - 

But their father" was delighted, for it had gone to his heart 
to leave them behind alone. . 
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